TABLES

Test Description
Test Equipment & Description
2.2
The setup for this test is to measure the effects of ambient temperature changes on the Moore Ind. modules directly and not on the instruments read by the modules. Twelve data channels were prepared to simulate the expected data types for the Water Power Calculator data acquisition. These channel inputs, hereafter called a "sensor terminal block", provide a constant steady state source for data from which to gauge the impact of temperature changes have on the modules. Only the modules, and their necessary components are to be placed in the environmental chamber, while the other components, including the sensor terminal block, are maintained at a steady room temperature. The Tenney Environmental Chamber was used to vary the ambient Table 1 , as closely as possible. Each temperature is to be held for a period of 2 hours to assure temperature stability was reached within the modules. The chamber is then stepped back down to 40ÛF and then repeated two more time, for a total of three cycles. 
EQUIPMENT REQUIRED FOR TEST
5.2.4
Synchronize the Honeywell SX data recorder time with the computer recording the test chamber data. This can be done by using the built in NTP server or by manually setting the Recorder clock to match the test chamber's clock.
5.3
Temperature Measurement.
5.3.1 Perform a 37-point check of the applicable UUT temperature range. Set the temperature chamber to the first temperature checkpoint.
5.3.2
Allow adequate time for chamber and instrument stabilization.
5.3.3
Using the Standard Thermometer (3.2), verify that the UUT reads within the stated accuracy given in Appendix A.
5.3.4
Record the Analog input voltage levels prior to the start of each test.
5.3.5
Repeat Steps 5.1.2 and 5.1.3 for the remaining checkpoints as detailed in Table 1 below.
5.3.6
If necessary Repeat Steps 5.1.1 to 5.1.4 to achieve the three consecutive tests.
NOTE:
For maximum-minimum thermometers, note that maximumminimum indications are within manufacturer's specs.
5.3.7
Disconnect and secure all equipment.
5.4
If the UUT has humidity measurement capabilities, calibrate using S&CL CWI-3066.
5.5
Collect the following at 20 sec intervals, 
5.5.4
Chamber percent relative humidity (%RH).
5.6
Turn Temperature Chamber (3.1) off and allow the inside temperature to cool to a safe temperature. Connected to each of the Moore modules was a terminal block, which served as the connection point for the inputs and outputs. Constant Resistors were used to simulate temperature probes, a calibrated voltage source was used to provide a constant voltage input and the recorder was use to provide a constant current. The constant resistors varied from 110 to 140 ȍs. The sensor terminal block was placed outside of the chamber. The Honeywell recorder was also placed outside the chamber. This was to provide a steady state condition for the input/outputs to minimize any variability in the input or output.
Figure 2 Test Setup
Figure 3 Test Setup Connections
TEST RESULTS
Results
Three separate tests were conducted, however data logging by the Honeywell recorder records the data as one single "data strip chart". The data is saved to a Honeywell proprietary data file and requires their software to "export" data into a comma separated values (CSV) file. For simplicity and assurity of testing, the recorder was set to continuously record from the start of test 1 to the end of test 3. At the end of each test, a backup copy of the data was created. Some of plots show in the following figures show all three tests in one plot. The Tenney environmental chamber was programmed according to values in table 1, however the actual temperatures measured next to the equipment varied slightly. Table 2 shows the average temperatures. Note: because of the way the Tenney chamber is programmed a 12B and 24B was added to instruct the chamber to start the 40 ÛF cool cycle prior to starting the next test. The chamber was held at each temperature for two hours to allow each module's temperature to stabilize.
Voltage input were measured at the start of each test and are provided below in Table 3 The tests were designed to determine the ambient operating temperature of the Moore modules, the effects of temperature, or more importantly the change of temperature on the data collected buy the modules and the accuracy of those measurements. The Tenney environmental chamber could not hold the % Relative Humidity to a specified value. Therefore it was determined it would be best to set the chamber to as dry as possible. Figure 10 show the plot of the %RH for the three Tests. The standard deviation for each channel vs. temperature was calculated for the following:
x Total Standard Deviation for each Channel for all data points including during temperature changes
x Total Standard Deviation for each Channel for each test for just data at steady state temperatures, but including all temperatures
x Standard Deviation for each Channel for each temperature range at steady state, the last hour at each temperature. Figure 22 illustrates the each of the standard deviations for each channel and each of the three bulleted items above. x TIM: Ambient Temperature Accuracy/ÛC Change = 0.005ÛC
x AOM: +/-0.015% of full scale, 0 -23mA (or 0 -11V).
x AIM: +/-0.01% of full scale, 0 -25mA (or -10V to 10 V)
The accuracy "of a measurement system is the degree of closeness of measurements of a quantity to its actual (true) value"[ref 7
.2]. For this test, the "true" value is defined as the baseline data collected prior to the start of the chamber testing. In this case, the sensor terminal block and the TIM, AIM, and AOM modules are all at the same ambient temperature, approximately 21ÛC. This "baseline" data then becomes our reference point for determining accuracy of the data collected during the tests. Channel  T12  T11  T10  T9  T8  T7  T6  T5  T4  T3  T2  T1 STDEV T12  T11  T10  T9  T8  T7  T6  T5  T4  T3  T2 Table 5 The data shown in blue was recorded during the temperature increase and data shown in green while the temperature decreased. From this we see that when the temperature of the temperature module increases, the reported "temperature" of channel T9 decreases approximately 0.06ÛC. The maximum delta from Test 3 for channel T9 is 0.113ÛC (from Table 4 ), the largest data separation for that channel for Test 3. Figure 11 is the channel plots versus time for the AIM module (DP1-4). In this case the channel values for 1, 2 and 3 increase with temperature increase. Channel DP4 shows a "tendency" for a downward direction with an increase in temperature of the AIM module. This can also be seen in Figures 19 through 21. Table 4 shows the standard deviation, averages, maximums, minimums and the maximum delta between the maximum and minimum for each The accuracy is applied to the mean of the baseline, and from the plots we can see that all of the data recorded for each channel fall within the specified accuracy. The channel accuracy is given in Table 6 . Table 6 Channel Accuracy   Channel  T12  T11  T10  T9  T8  T7  T6  T5  T4  T3  T2 
